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[57] ABSTRACT 

A microscope provided with a photographing device 
which has a structure for always projecting an optimum 
image onto an image pickup device, a structure for 
correcting image data obtained from the image pickup 
device to eliminate the influences of the uncvcnness of 
the brightness distribution of the projected image and 
the unevenness of the characteristics of each picture 
element forming the image pickup device, a structure 
for bringing a focusing stage to an in*focus position 
adapted to an objective selected to be used on the basis 
of the corrected image data and a structure for making 
an out-focus indication when the focusing stage is 
brought to a predetermined upper limit position or 
lower limit position, to make hi^ precision, quick auto- 
matic focusing possible. 

13 Oahns, 35 Drawing Figures 
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FIG. 13 
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cations and kinds of objectives, a memorizing means 
MICROSCOPE PROVIDED WITH AUTOMATIC capable of memorizing the above mentioned data of a 
FOCUSING DEVICE HAVING MEMORY MEANS plurality of objectives put in by the data input means, 

. drive controlling means capable of controlling the ad- 
BACKGROUND OF THE INVENTION 5 justment of light, adjustment of a field stop, adjustment 

(a) Field of the invention: aperture stop, switching over of a condenser lens, 
This invention relates to microscopes and, more par- movement of a focusing stage, switching over of a light 

ticularly. to a microscope provided with an automatic pa^h and switching over of a photographing eyepiece, 

focusing device. electric signals while referring to the data read out 

(b) Description of the prior art: *® oT the memorizing means relating to an objective se- 
As automatic focusing devices for microscopes, a lected to use so that optimum focusing can be made in 

system wherein focusing is made by measuring the dis- accordance with the objective selected to be used, an 
tanoe between an objective and a sample surface with a image pickup device arranged so as to be able to receive 
laser light or the like. Another system wherein focusing an image formed by the objective selected for focusing, 
is made by measuring the distance by pressure variation a central processing unit for controlling the drive con- 
of air jetted toward the sample surface from the tip trolling means by receiving output data from the image 
portion of the objective. However, in these systems, pickup device and a photographing device capable of 
there are defects which exist. Particularly in the case of photographing the image formed through a photo- 
a microscope for living objects, the in-focus position graphing eyepiece. Thereby, the focusing operation can 
will be shifted, for example, by the change or the like of 20 be made easy and operation mistakes can be prevented, 
the thickness of the cover glass. Therefore, accurate According to a preferred formation of the present 
focusing will be difficult and a change from the differ- invention, there is provided a correcting means for 
cnce of the focus of the objective will be also a problem. correcting image data from the image pickup device so 
Therefore, a microscope of a system wherem an asnot to be inHuenced by the linevenness of the bright- 
image pickup device is used to attempt to overcome 25 g^ch part of the projected image and the irregu- 
these problems. However, musmg this system, focMing . j^^y characteristics of each picture element 
will be possible only when the conditions are set by a ^j^^ ^ ^^j^^ Thereby, the in-focus 
comphcatcd microscope operation and then the condi- -^^^ ^ ^ ^^^^^^ improved, 
tions required for the linage pickup device are met. ^ According to another preferred formation of thH 
perefore, it has been difficult to use as an automaUc 30 invention, in obtaining correcting daU for cor- ^ 
focusing system That IS to say. there is a problem Uiat, . automatic focusing, the 
m the miage pickup device, due to its characten^^^ brighmess of the light from the light source, field stop, 

the amount of the light projected as an optical image * ^ j *: * *u vJl u:Sl 

and the sensitivity (dectric charge accumulating time) *P^«.^^« ''^f^?^^ magnificanon of the photopphing 
of the image pickup device itself must be properly set. 35 fV^P'^?^ ;^iU be automatically set so that the image to 
The amount of the light projected onto the image ^ P^^J«?^^^ P\^^"P '^f'''?^ * 

pickup device varies with the amount of the light from * ^^5'."'^?' for the unage pickup dev,^ in response 
the light source, numerical aperture (NA value) of the }^ objective selected to be used and. after focus- 
objective to be used, state of the sample, switchover of >«8 stage is brought to the in-focus position the bnght- 
the ND filter and stop value of the aperture stop. There- 40 "ess of the light from the light soura. field stop, aper- 
fore, a method wherein, in order to control the electric stop and magnification of the photographing eye- 

charge accumulating time and the like of the image piece will respectively automatic^ly return to the states 
pickup device, the image signal is fed back to the driv- as of before they are determmed to be optimum for 



charge accumulating time and the like of the image piece will respectively automatic^ly return to the states j 
pickup device, the image signal is fed back to the driv- as of before they are determmed to be optimum for | 
ing circuit of the image pickup device and is again ob- . observation or photographing. Thereby, the observa- . 
rained has been proposed. However, this method has 45 tion and photographing of the projected image opti- 
defects that the number of times of the data input is mum to the objective selected to be used can be always J 
high, the processing time is long, the dynamic range of realized by a simple operation, 
the image pickup device can not be well used and the According to a further preferred formation of the 
S/N ratio of the image signal varies with the amount of Present invention, a standard position of the focusmg 
the incident light. 50 stage is provided in the position lower than a theoretical 
When photographing by using an objective of a low in-focus position for automatic focusing so that, when 
magmfication. the depth of field on the sample side will the focusing stage is below the standard position, after 
be so deep that, if focusing is made by observing the focusing stage is brought to the standard position 
through an eyepiece, wherever the focal point may be. and when the focusing stage is above the standard posi- 
it will be observed as if in-focused by the adjusting 55 tion, in that position, the projected image data for focus- 
action of the eye but, on the other hand, the focal depth ing wQl be put in. In such case, when the focusing stage 
will be so shallow on the image side that, on the film is in a predetermined upper limit position or lower limit 
surface, no good focusing will be able to be made. position, an out-focus indication will be made. There- 
fore, the time for focusing can be greatiy reduced and 
SUMMARY OF THE INVENTION ^ particularly, in the case of using an objective of a high 
A primary object of the present invention is to pro- magnification, it will be effective. Further, even in the 
vide a microscope provided with an automatic focusing case of using any kind of objective, the operation can be 
device of a system using an image pickup device made safely and positively without breaking the slide 
wherein, in both observation and photographing, auto- glass or making the tip part of the objective collide with 
matic focusing can be made quickly at a high precision 65 the focusing stage. In case of a microscope wherein the 
by a simple operation. focusing stage is provided above the objective, the stan- 
This primary object is attained by providing an input dard position of the stage is provided in the position 
means capable of putting in data relating to themagnifi- higher than the theoretical in-focus position. Accord- 



05/25/2004, EAST Version: 1,4.1 



4,661,692 

3 4 

ingly, when the focusing stage is above the standard FIGS. 24, 24A, 24B and 24C illustrates a flow chart 

position, after the focusing stage is brought to the stan- showing the operation process for automatic focusing; 

dard position and when the focusing stage is below the and 

standard position, in that position, the projected image FIG. 25 is an explanatory view for explaining a 

data for focusing will be put in. 5 method of obtaining a contrast of projected miage data. 

According to a still further preferred formation of the DESCRIPTION OF THE PREFERRED 
present invention, there is adopted a method wherein, in EMBODIMENTS 
the process of operating the image data obtained from ^ ^ ^ ^ „ ^ 
the image pickup device for automatic focusing, the ,T^« present mvenuon shall be ex- 
contrast value of the projected image data is judged and f^^JJfd in the followmg with reference to the drawmgs. 
'a correlative operation is carried out. This makes it ^" ™' * °P"?^^ system c^a inicroscope to 

possible to reduce the time for processing the data. ^^^^^ T^T ^"^^ * f 7"^ 

-i^- J *u * r *u * • numeral 1 denotes a nght source such as, for example, a 

This and other objecte of the present mvcntion will ^ ^ denoL a coUector lens, 3 denot^ an 

become more apparent dunng the course of the follow- consisting of a plurality of ND-filters for 

mg detailed descnption and appended claims. adjusting the light without changing the color tempera- 

BRIEF DESCRIPTION OF THE DRAWINGS ture of the light source, 4 denotes a field stop, 5 denotes 

, , an aperture stop, 6 denotes a condenser lens unit consist- 

FIG. 1 is a schematic view showmg an example of a . ^ pj^^jj^y condenser lenses 6a. 6b and 6c 

basic formation of an optical system of a microscope; which can be selectively inserted into the light path. 7 

FIG. 2 is a block diagram of a control system accord- denotes a focusing stage. 8 denotes an objective unit 
ing to the present invention for the microscope shown consisting of objectives 8a, Sb and 8c attached to a re- 
in FIG. 1; volver 9, 10 and 11 denote beam splitters removably 

FIG. 3 is a detaUed block diagram showing an em- arranged in the light path to switch the light path to an 
bodiment of the controlling device of the microscope 25 observing system or a photographing system, 12 de- 
according to the present invention; notes an eyepiece optical system, 13 denotes a photo- 

FIG. 4 is an elevational view showing an example of gr^hing eyepiece unit consisting of a plurality of pho- 

an operating panel in the controlling device in FIG. 3; tographing eyepieces 13fl, IZb and 13c which can be 

FIG. 5 is a table showing a data Uble of objectives; selectively inserted into the light path, 14 denotes a 

FIG. 6 is a table showing combinations of objectives 30 beam splitter for leading the light at a predetermined 

and condenser lenses; rate to a light receiving clement 15 for measuring the 

FIG. 7 is a table showing FNos. (visual field num- light through an image forming lens and a slit for re- 

bers) of light paths; moving such detrimental light as a flare in order Co take 

FIG. 8 is a block diagram of a stop controlling sys- a photograph, 16 denotes a beam splitter for leading the 

tern; 35 light to the film surface of a camera 18 through the 

FIGS. 9A and 9B are respectively a plan view and image forming lens and a shutter 17 for the camera and 

side view showing an example of an ND-filter; to an image pickup device 19 for detecting focusing 

FIG. 10 is a Uble showing light amount ratios by through another hnage forming lens, and 20 denotes a 

combinations of ND-filters; l»ght bundle dividing chopper for automatic focusing. 

FIG. 11 is a table showing light amount ratios by 40 The image pickup device 19 for detecting focusing is 

light paths- formed by providing many picture elements in parallel. 

FIG, 12' is a table showing light amount ratios by I" FIG. 2 showing a controlling system for the optical 

objectives- system shown in FIG. 1, the reference numeral 21 de- 

FIG. li is a table showing light amount ratios by ^.'^''h ^ ^^^i n?^^^^^^^ 

ND filters- 45 the dnve of the image pickup device 19 for detecting 

niAc ij ic ^^>,c «c«oofi^.M« focusing and processing its output signal, 22 denotes a 

FIGS. 14 and 15 are ff^phs showmg respective^ driving circuit for dri^lng tiie shutter 17 m the case of 

correcting data and correction coefficients of images hotofraphing and for hiding up the film of the cam- 

projected on the image pickup device; era 18, 23 denotes a light measuring circuit capable of 

FIG. 16 is a How chart of the control when the objec- ^.^^^^ measuring the light with the output from the 

tive data are set; light receiving element, 24 denotes a switching driving 

FIG. 17 IS a block diagram showing another embodi- ^^^^^ bringing any of the photographing eyepieces 

mem of the controlhng device for automatic focusing; ^ -^^^^ Ug^^ p^^j,^ 25 denotes a light 

FIGS. 18A and 18B are schematic views showing tiie ^^^^ switching driving device for inserting and remov- 
principle of focusing by dividing a pupil; 53 jj^g ^eam splitters 10 and 11 in and from the light 

FIGS. 19A ^d 19B are graphs showing respectively p^th, 26 denotes a switching driving device for bringing 

the image data by the pupil division and the phase dif- ^^y of the objectives 8a. 8^ and 8c into the light path, 27 

ferences by the correlative operation; denotes a driving device for vertically moving the fo- 

FIGS. 20A, 20B and 20C are explanatory views cusing stage 7, 28 denotes a switching driving device for 
showing the respective operating positions of an em- ^ bringing any of the condenser lenses 6a, 6b and 6c into 

bodiment of a pupil dividing chopper; the light path, 29 denotes a controlling driving device 

FIG. 21 is a graph showing outputs of the image for adjusting the opening degrees of the aperture stop 5 

pickup device; and field stop 4. 30 denotes a switching driving device 

FIGS. 22, 22A and 22B illustrate a flow chart show- for switching the ND-filter 3 to be brought into the 
ing a background data input process for automatic fo- 65 light path and 31 denotes a light source light adjusting 

cusing; device for adjusting the light of the light source 1. The 

FIG. 23 is a view showing the standard position of above described respective driving devices 24 to 30 are 

the stage; so formed as to be able to detect the switched states or 
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controlled states simultaneously with tbdr operations. focusing stage 7 will be moved through the driving 

The reference numeral 32 denotes a CPU including a device 27 and thus the automatic focusing will be per- 

sequence controlling unit and an arithmetic unit, 33 formed. 

denotes an automatic exposure operation controlling The above is the outline of the formation and opera* 

device including a microcomputer, 34 denotes a photo- 3 tion of the microscope according to the present inven- 

graphing operation indicating device including the indi* tion. An embodiment of the system according to the 

cation of fdm data required for photographing or such present invention shall be more particularly explained in 

various operating buttons as a release, and 35 denotes a the following. 

memory unit for memorizing the data relating to the In FIO. 3 showing a microscope controlling device 
objectives $a, Bb and Sc, data relating to the film and 10 50 according to the present invention, the reference 
projected image data to be used for automatic focusing numeral 51 denotes a CPU, 52 denotes a RAM backed 
and it is backed up by a battery. The reference numeral up by a battery 53 when the electric source is inter- 
36 denotes an operation indicating device including aii rupted, 54 denotes a ROM as a program memory, 55 
operating switch required to individually move the denotes an arithmetic unit used to improve the precision 
above mentioned respective driving devices, operating 15 of the operation and to reduce the operation time, 56 
switch button required for automatic focusing and oper* denotes an interface for an external controlling device 
ating switch button required to set the data relating to 57 used to control the controlling device 50 from out- 
the objectives. side, 58 denotes an interface for a photographing device 
The operation of the above mentioned system shall be 59, 60 denotes an I/O port for receiving and delivering 
explained as follows. First of all, when an electric 20 the data and signals between later described various 
source is put in, a signal relating to any of the objectives switching and controlling driving devices and the CPU 
8a, 8^ and 8c which has already been inserted into the 51, 61 denotes an image pickup device made by arrang- 
light path from the objective switching driving device ing in a row many image sensors for automatic focusing, 
26 will be input to the CPU 32 and whereby, the data 62 denotes a driving and image signal processing circuit 
relating to the magnification and kind (numerical aper- 25 for the image pickup device 61, 63 denotes ah A/D 
ture) of said objective stored in advance will be read out converter, 64 denotes an operation indicating device 
of the memory unit 35 are of the condenser lenses 6a, 6b, including an operating switch button and indicator and 
6c most adapted to the said objective inserted in the used to put the input and output signals of the data 
light path will be selected out of these data, and the thus relating to the objectives 9a, 9b and 8c and the switch- 
selected condenser lens will be inserted into the light 30 ing signals to the respective driving devices and the like 
path through the condenser lens switching driving de- into and out of the I/O port 60 through the interface 65, 
vice 28. At the same time, the proper opening values of 66 denotes a driving device for switching the photo- 
the aperture stop 5 and field stop 4 will be calculated in graphing eyepiece 67, and 68 denotes a driving device 
CPU 32 and the stop diameter will be set through the for a beam splitter 69 capable of switching the tight path 
stop controlling driving device 29. Further, by the CPU 35 to the observing system and photographing system and 
32, the light amount of the light source 1 and the combi- it can simultaneously detect which of the light paths is 
nation of the ND-filters 3 to be inserted into the light selected to use and put out the detecting signal to the 
path will be selected on the basis of the data read out CPU 51. The reference numeral 70 denotes an objective 
relating to the objective and the brightness of the ob- switching driving device used to bring any of the objec- 
served visual field will be so set as to be a predetermined 40 tives 9a, 9b and 8c into the light path by rotating a 
standard brightness through the light source light ad- revolver 71 and it can simultaneously detect the posi- 
justing device 31 and ND-filter switching driving de- tion of the revolver 71. that is, which of the objectives 
vice 30. Thus, when the electric source is put in, the is mserted in the light path. The reference numeral 72 
illuminating light will be able to be autoniatically set in denotes a focusing driving device used for focusing by 
a standard sute. Also, when the objective and photo- 45 vertically moving a focusing stage 73, 74 denotes a 
graphing eyepiece are switched by operating the oper- switching driving device for s>yitching a condenser lens 
ating switch button provided in the operation indicating unit 75 in response to the magnification of the objective 
device 36 or manually, such switching information will inserted in the light path, 76 denotes a controlling driv- 
be put into the CPU 32 and the ND-filter 3, field stop 4> ing device for controlling the stop diameter of an aper- 
aperture stop 5 and condenser lens will be automatically 50 ture stop 77, 76 denotes a controlling driving device for 
set again the same as in the above mentioned case so as controlling the stop diameter of a field stop 79, 80 de- 
to obtain the above mentioned standard brightness of notes an ND-filter switching driving device for adjust- 
the visual field. Further, as the film data (such as ASA ing the passing light amount ratio by switching an ND- 
value) of the camera are stored in advance in the mem- filter unit 81 used to adjust the light, 82 denotes a light 
ory unit 35, as soon as the electric source is put in, the 55 source light adjusting device for adjusting the light of a 
data of the film prepared to use will be read out of the light source 83 and 84 denotes a driving device for a 
memory unit 35, the optimum shutter speed will be pupil dividing chopper 85 used for automatic focusing, 
calculated in the automatic exposure operation control- In FIO. 4 showing an example of the operation indicat- 
ling device 33, the above mentioned film data and shut* ing device 64, the reference numeral 86 denotes an 
ter speed will be indicated in the photographing opera* 60 operating. panel, 87 denotes a switch button for putting 
tion indicating device 34 and, at the same time, the in the magnifications and kinds (such as SPLAN, 
optimum exposure condition will be determined. On the SPLAN APO and DPLAN) of the respective objec- 
other hand, when the image signal is put into the CPU tives 9a, 9b md 8c 88 denotes a magnification indicator 
32 from the image pickup device 19 for detecting focus- for the objective inserted in the light path (or selected to 
ing, by the CPU 32, the various data of the objective 65 be used). 89 denotes a kind indicator for the objective 
located in the light path will be read out of the memory inserted in the light path, 90 denotes a switch button for 
unit 35, the in-focus state will be operated and judged switching the light path to the observing system or the 
from said image signal on the basis of those data, the photographing optical system, 91 denotes an indicator 
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for showing the kind of the light path switched to the visual field, iif Kl= 1. the value calculated by the for- 
using state, 92 and 93 denote switching buttons for mula (1) will give the stop aperture in external contact 
manually adjusting respectively the Held stop 79 and with the visual field, in this embodiment, when the data 
aperture stop 77 to be of proper stop diameters, 94 de- of the objective are set and when the electric source is 
notes a switch button for adjusting the light, 95 denotes 5 put in, the stop diameter di of the field stop 79 will be 
a switch bunon for switching the magnification of the determined with Kl= 1 and therefore, even if the light 
photographing eyepiece 67, 96 denotes an indicator for path is switched to the observing system or to the pho- 
indicating the magnification of the photographing eye- tographing system, the field stop will be always set by 
piece inserted in the light path, 97 denotes a switch formula (1) so as to be a stop aperture in external 

button for driving the stage 73 through the focusing lo contact with the visual field. Now, the stop diameter d2 
driving device 72, 98 denotes a starting switch for rotat- aperture stop 77 is calculated by the following 

ing the revolver 71. and 99 denotes a starting switch for formula: 
starting the automatic focusing operation. 

The operation of the above mentioned device shall be di^NAxi x/x K2 

explained in the following. First of all, setting the data 15 

of the objectives and the action relating to it shall be wherein NA is a value determined by the magnification 
explained. and kind of the objective as shown in the table in HC. 

Now, the case that the objective SPLAN of 10 X is ^f\su focal distance of the condenser lens 75 deter- 
inserted in the light path shall be explained as an exam- j^j^g^j likewise from the table in FIG. 6, K2 is a ratio to 
pie. When the button designating a magnification of 20 the pupil diameter, if K2=l, the value d: obtained from 
lOx and the kind SPLAN among the switch buttons 87 ^^^j^ (j) will give the same stop diameter as the 

is pushed on the operatmg panel 86, this information diameter, in this embodiment, when the data of 

win be put into the CPU 51 through the mterface 6^^ and objective are set and when the electric source is put 

I/O port 60 On the other hand, by the CPU 51. the . ^.^^ ^ ^^^^^^^ ^ ^^^^ 

position of the revolver wdl be read ou^^^ 25 stop 77 wiU be initially set to be of a size 80% pupil 

switching dnving devi^^ ?n v di-^eter of the eyepie<i so as to be optimum at the time 

on Ae objective SPLAN of lOx ^.^"^ .^/^^^^^^ of observation. By the way, the tabl« in FIGS. 6 and 7 
position and the information put m from the operating . , - *u nrwt xj™ : 

Janel 86 and will be memorized by the RAM 52. Thil ^« memorized advice m ROM ^^^^^^ 
data table 100 will contain.the position data of the re- 30 °^Jf2i\^ "iJ^l^^^^ t}^ .ufr^^J^ftlt^ 
volver 71 and the data of the magnification and kind of "switched to the observing system, ««P«^^^,f ?P 
the objective corresponding toThem. In the case of ciiametm d. and d. to be 

FIG, 5 the data table 100 containing six revolver posi- calculated as follows. ^^-^^Sjmd Uie^^^ ^X^Z 
tion data and the data of the magnifiSitions and kinds of ^^^=^'1^^^^^^ Wr^X J™^ 

the respective objectives corresponding to them wiU be 35 FIGS. 6 and 7, if Kl= 1. from the formula (1) 
made. By the CPU 51, the following operation and 

control wUl be performed by always momitoring this , _ 28 x 1 - 211 (mm) 

data table 100. That is to say, by the CPU 51, the magni- 10x0,133 

fication of the condenser lens 75 adapted to the objec- ^ vi 0 

tive inserted in the light path will be determined from ^ in the same manner, from the table m FIG, 6, NA=0.3 
the table in FIG. 6 in which combinations are theoreti- and f=12 will be obtained and, if K2=0.8, from the 
cally determined in advance with reference to the table formula (2), 
100, a switching signal will be put out to the condenser 

lens switching driving device 74 and switching to a rf2=rOJx2xi2xas=:3.8 (mm) 

proper condenser lens will be performed. In the em- j 1. 

bodiment, the condenser lens 75 can be switched in will be obtamed. The above calculation is performed by 
three steps in response to the magnification of the objec- the CPU 51 and anthmetic unit 55. By the calculation 
tive. Then, in order to further set the observing condi- result, the field stop 79 and aperture stop 77 are set to be 
tion, the stop diameters of the field stop 79 and aperture stops having the above mentioned stop diameters di and 
stop 77 will be respectively determined as mentioned dz through the field stop controlling driving device 78 
belowaocordingtothedatatablelOO. First of all, how and aperture stop controlling driving device 76. In FIG. 
to determine the stop diameter of the field stop 79 shall 8 showing an example of a controlling driving device 
be explained. The stop diameter di of the field stop 79 is for the field stop 79 or aperture stop 77, the reference 
calculated on the basis of the following formula: numeral 110 denote a D/A converter. Ill and 112 de- 

note amplifiers, 113 denotes a motor driving circuit, 114 
^ (1) denotes a motor, 115 denotes a stop mechanism capable 

of being opened and closed by the motor 114 through 

FNa (Field number) ^ ^ gears and 116 denotes a potentiometer for detecting the 

Objective magnincaiion X fs projection magmf.cation operating position of the Stop mcchanism 115. Here, in 

- r^t rr-. 1^ X- J* - ju u *!. the case of the digital conversion of 8 bits, if the adjust- 

wherein FNo O^ield number) » determined by whethe 60 ^ . calculated as described 

the light path is switched to the observing system (Bi) . . - . *^ 
or is switched to the photographing system (FK). as ^^""^ " '° 
shown in the table in FIG. 7 or will be further deter- 
mined by the magnification of the photographing eye- = x <3) 
piece 67 when the light path is switched to the photo- 65 /wg (Field number) ^ j., v 7 ^ 
graphing system, also the FS projection magnification is vd/^ -* Objective „ FS prajcction ^ ^» ^ '-^ 
determined by the magnification of the condenser lens magnincation magnincation 
75 as shown in the table in FIG. 6, Kl is a ratio to the 
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therefore, the resolving power will be 0.13 mm/bit, the ND-filter as gives this light amount ratio is controlled 
data digital-converted to 8 bits will be put into the D/A . by the ND-filter switching driving device 80 according 
converter 110 through the I/O port 60 from the CPU to FIG. 10. By the way, the tables in FIGS. 10 to 13 are 
51, will be here converted to an analogue signal, will be memorized in advance in the ROM 54 as dau to be read 
amplified by the amplifier 111 and will drive the motor 5 out according to the need. Here, in the case of a light 
114.through the motor driving circuit 113, therefore the path of the objective SPLAN of lOX and observing 
stop mechanism 115 will be operated and the stop diam- ^y^^^^ 20% Bi. from the tables m FIGS. 11 and 12, 
eter will be adjusted but, as its operating position is iog,Bi« -9 and Iog.Ob=0 will be obtained from the 
always monitored by the potentiometer 116 and is fed formula (6) 
back to the amplifier 111 through the amplifier 112, the io 

stop aperture will be able to be controlled to be of a ic)g;Ai>=-3o-o-(-9)=-2i 
predetermined stop diameter. 

Now. the automatic setting operation to make the obtained, from the table in FIG. 13. ND= 1/32 

optimum bnghtn^s for the observation when the objec- ^ ^^^^^ ^^^^ according to the table in FIG. 10, 

tive data aie set shall be explained m the foUowmg. ^ jf ^^e ND-filters NDO and ND3 are inserted into the 

The Illumination L on ^e image surface of the ob- ^ ^ brightness will be obtained. There- 

serving light IS represented as follows: fore, whei the CPU 51 U out a signal to the ND-filter 

L^LAxNDxASxObxBiilx) (4) Switching driving device 80 to insert the ND-filters 

NbO and ND3 into the light path, the brightness of the 
wherein ND is a light amount ratio given by the ND-fil- observing system will be able to be set at a predeter- 
icr unit 120 capable of changing the transmission factor mined optimum value. 

by the combination of a plurality (here 4) of ND-filters Thus, there are performed a series of related opera- 
NDO, NDl, NP2 and ND3 as shown, for example, in tions at the time of setting the data of the objective. In 
FIGS. 9A and 9B and will be controlled in 11 steps as the case of setting the data of a plurality of objectives, 
shown in FIG. 10 when each ND-filter is selectively the above mentioned operation will be effected on each 
inserted into the light path through a lever 123 by a cam objective. Also, the once set data of the objectives will 
122 driven by the motor 121, in FIGS. 9A and 9B, the be memorized in the RAM 52 together with the posi- 
NDO and ND2 are inserted in the light path, from FIG. tions of the revolver 71 as the data table 100 in FIG. 5 
10, the light amount ratio ND= 1/16 is given. AS is a aiid, as the RAM 52 is backed up by the battery 53 even 
brightness ratio of the aperture stop 77 and wUl be 30 when the electric source is interrupted, the data may be 
0.822=0.64 when the standard value is 80% pupil diara- set only once at first. Further, as the data table 100 is 
fj^L^U^. * T^"^^ "li? ?^ memorized in the RAM 52, for example, if the revolver 

100% Bi IS made 1 as shown m FIG. 11. Ob is a light 71 switched, the revolver position will be detected by 
amount ratio with rcfcrwice to the magnifi^tion and ^ ^^e switching driving device 70, the magnification and 
kind of the objective ^ shown m HG 12 and the hght 35 ^ 

amount raUo Ob of the objective SPLAN of lOX is ^ cPU 51. an optimum combination of the 

made 1 as a standard. LA isan dlumination ofUic imge condenser lens 75. stop diameters of the field stop 79 
ro?^e1?t~ a^^^^^ '1 and aperture stop 77 ^d ND-filter unit 81 will be auto- 

?^ I?. "I '.^^^"^ matically determined by operating as described above 

and 100% Bi and, m this embodiments, LA=189 Ix is 40 "**"^^J^. uciciuiuicu uy upcxauu^ « ucawiucu awvc 

predetermined to be used as a constant. In this state, in SnM 1 k?"" ^f^^^^'"*^^^"^ ^. ^^ 

order to always maintain the Ulumination of the image ^ signals^will be put out to Ae respecUve 

surface within the range of 0.5 to 1 Ix. by the target devices to automatiwlly set the elements of the 

value of 1=0.5X V2X±J=0.707 x 2±iGx). from the »lj™ting optical system. By the way, not only at the 
formula (4), 45 ^^^^ switching the objective but also m the case of 

switching the light path of the observing system (Bi) 
and switching the photographing eyepiece d7, the 
above mentioned automatic setting will be performed 
- 0.707 X 2-*. exactly the same and therefore the observer will be 

50 released from the complicated operation of the micro- 
iherefore. ^'D = — : — ^ — tt- « 5.B4 X IQ-^ scope and Will be able to make detection without any 

189 X 0.64 xo.x£/ otxB^ Operation mistake. 

is obtained and the target value of the light amount ratio '^?\''',!f ""k "li' '^^^'^^''P^fj?'^ 

of the ND-filter is giv^. Now, as the ND-filter unit 120 Perfomied as m the above, background data of the opU- 

is fonned of a combination of four ND-filters. the target 55 cal system for automaUc focusmg will be put in to cor- 

value of ND by the formula (5) must be given by Ac rect the unevcnness of the illummation of the image 

resolving power of 2*. Therefore, if a logarithm having P«?Jccted o„to the miage pickup device 61, the irregu- 

2i at the bottom is taken in the formula (5). lanty of the opti«U system and the noise pattern 

naturally m the image pickup device 61 under the state 

iog^i>» -3o-]ogaO6-iog0fi/ (6) 60 in which ho sample is placed on the focusing stage 73. 

Further, in the input sequence of this correcting data, 

will be made. Therefore, in order to determine an actual the data of the ND-filter unit 81, field stop 79 and aper- 

combination of ND-Alters, logaOb is determined in ture stop 77 will be so set as to be put in as optimum 

response to the objective from the table in FIG. 12, also projected image data by the data table 100 memorized 

logflBi is determined from the table in FIG. 11 and 65 in the RAM 52. The two projected image data A and B 

logflND is obtained from the formula (5). Thus, the light divided by the pupil dividing chopper 85 will be ob- 

amount ratio ND is obtained on the basis of the table taiiied as in FIG. 14 by the image pickup device 61 and 

shown in FIG. 13 in response to this logoND and such will be used as correcting data. Here, the x-axis repre- 



L = 189 x 0.64 xNDxObx Bi (5) 
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sents bits of the image pickup device 61 and the y-axis light intercepting plate 133 is rotated from the position 
represents output signals, that iSi hght amounts of the in FIG. ISA to the position in FIG. 18B or vice versa, 
respective bits. When the correction coefHcients of the the images Q and Q' of when in focus will not move at 
respective bits are determined on the basis of these data, all but the images of when out of focus will move from 
the correction coefficients A' and B' for the correcting 5 from Qi to Qi' or vice versa or from Q2 to Q2' or vice 
data A and B will be respectively represented as in FIG. versa as a result. Therefore, when the image pickup 
15. When the correction coefficients A' and B' are put device 61 is arranged on the image surface 134 and the 
into the RAM 52 and are compared with the data table movement of the image is detected, whether in focus or 
100, the correction coefHcients on the respective objec- not, whether the focal point is before or behind the 
tives will be memorized in turn in the RAM 52. In the JO image surface when out of focus and the distance be- 
case of automatic focusing, when image data are put m tween the position of focal point and the image surface 
the CPU 51 from the image pickup device 61, the image in such case will be able to be known. On the basis of 
data will be calculated with the correction coefficients this principle, the image signals relating to the two 
to improve the precision of the image data. After this projected images divided by the pupil dividing chopper 
correcting data input sequence, the ND-filter 81, field 15 85 will be shown respectively by f^and f^ in FIG. 19A. 
stop 79 and aperture stop 77 wfll be set at the above When a correlative calculation in which fjis shifted by 
described values so determined as to respectively show 5 with respect to (a is performed by 
the best conditions for the observation. 

The objective data are set and the operations relating „^ py 

to them are performed as in the above. Summarizing 20 /i(s) » i ABS{fA{x) - + 6)} 
them is as shown in the flow chart in FIG. 16, 

Automatic focusing shall be explained in the follow- from f^ and fj. 6' (See HG. 19B) giving the minimum 
ing. In FIG. 17 which is a block diagram of a control- value of R(6) will be a phase difference between the two 
ling circuit part for automatic focusing, the reference projected images in this case. Here, ABS {a} represents 
numeral 130 denotes an amplifier and 131 denotes a 25 an absolute value of a. By the way, the area of the part 
sample holding circuit. An image- signal for an image shown by the hatching in FIG. 19A will be represented 
projected onto the image pickup device 61 will be am- by R(0) where 6=0 in the formula (7). Thus, automatic 
pHfied by the amplifier 130, will be converted from a focusing will be performed by controlling this 6' to be 0. 
picture element information signal of 5 12 bits to a digital In FIG. 20 showing an embodiment of the pupil di vid- 
signal by the A/D converter 63 through the sample 30 ing chopper 85, the reference numeral 135 denotes a 
holding circuit 131, will be put into the CPU 51 and chopper arranged rotatably around a rotary axis 136. In 
then will be memorized in the RAM 52. In this case, the the position in FIG. 20A, only the light bundle passing 
image signal will be calculated by the arithmetic unit 55 through the lower half of the pupil 137 will pass 
with the correction coefficient (corresponding to the through an aperture 135fl to reach the image pickup 
objective detected by the objective switching driving 35 device 61. In the position in FIG. 20B, only the light 
device 70) memorized in advance in the RAM 52 as bundle passing through the upper half of the pupil 137 
described above and then will be memorized in the will pass through the outside of the chopper 135 to 
RAM 52. Further, when the pupil dividing chopper 85 reach the image pickup device 61, Thus, the light bun- 
arranged near the pupil position of the optical system is die passing through the pupil part can be divided. In 
driven through the chopper driving device 84, the light 40 case the light bundle is not divided, the entire chopper 
bundle passing through the pupil position will be di- will be retreated outside the pupil 137 as shown in FIG, 
vided alternately into parts A and B as shown in FIGS. 20C. Further, in case the later described contrast value 
18A and 18B, therefore the operation for in-focus com- is to be determmed, the chopper 135 may be set in the 
putation will be performed by the arithmetic unit 55 on position in FIGS. 20A or 20B. In this embodiment, it is 
the basis of the image signal from the image pickup 43 set in the position in FIG. 20A. Further, the image 
device 61 by the light bundle parts A and B, as a result pickup device 61 is formed of a photodiode array con- 
of the calculation, the movement of the stage 73 will be sisting, for example, of 512 photodiodcs operated by an 
determined and will be put into the CPU 51 and thereby electric charge accumulating mode and its output signal 
the CPU 51 will drive the focusing stage 73 to the in- is proportional to the incident light amount (ft— Cd) Ji 
focus position through the focusing stage driving device 50 repeated scanning time (in seconds) as shown in FIG. 
72. By the way, here the optical principle of focusing by 21. By the way, as this output signal has a saturation 
dividing the pupil shall be explained. In FIGS. 18A and point, when, so as to give a proper light amount to the 
18B, the reference numeral 132 denotes an image form- image pickup device 61, on the basis of the data table 
ing lens, 133 denotes a light intercepting plate as the 100 relating to the objective, the CPU 51 controls the 
pupil dividing chopper 85 having an aperture 133ff ar- 55 light adjusting circuit 82 for the light source 83 and the 
ranged near the pupil in front of an image forming lens ND-filter unit switching driving device 80 and gives 
132 and 134 denotes an image surface. In case the aper- information of a proper repeated scanning time to the 
lure 133a of the light intercepting plate 133 is in the image pickup device driving and image signal process- 
position in FIG. 18 A, when in focus, an image Q will be ing circuit 62, the output signal will be able to be set at 
formed on the image surface 134 but, when but of focus. 60 an optimum electric charge accumulating time, 
obscure images Qi and Q2 will be formed in the posi- Here, the background dau input briefly described in 
tions on the image surface 134 displaced in the direction the explanation of the automatic control of the illumi- 
vertical to the optical axis O with respect to the image nating optical system shall be more detailedly explained 
Q. In ca3e the aperture 133fl of the light intercepting with reference to the flow chart in FIG. 22. 
plate 133 is in the position in FIG. 18B, when in focus, 65 When the data of the objective inserted in the light 
an image Q' will be formed on the image surface 134 path are put in by the operating panel 64, so that a 
but, when out of focus, obscure images Qi' and Q2' will combination of the condenser lens most adapted to that 
be likewise formed. Thus, when the aperture 133fl of the objective, stop diameters and ND-filters may be ob- 
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tained, the condenser unit 75, apertare stop 77, field driving and image signal processing circuit 62. After the 
stop 79 and ND-fiher 81 will, be switched and con- CPU 51 conrirms that the respective driving devices 66, 
trolled and, at the same time, the input sequence of the 68, 74, 76, 78, .80 and 82 have operated in the respec- 
background data will be started* First of all, the s^ge 73 tively designated states, the pupil dividing chopper 85 
will be brought to the standard position set below the 5 will be driven to the first pupil dividing position (for 
theoretical focus position by the focusing stage driving example, the position in FIG. 20A) by the chopper 
device 72. this standard position is set as in the follow- driving device 84 and the image data from the image 
ing. In RG. 23, the reference numeral 140 denotes an pigj^jp ^jgyicc 61 at this time will be operated and pro- 
objective, 141 denotes an upper limit position of the jjjg ^PU 51 and operating device 55 and will 
stage 73, 142 denotes a lower limit portion of the stage ]0 memorized in the RAM 52 as correction coefficients 
73, 143 denotes a theoretical focus position. 144 denotes respective bits. Then, the chopper 85 will be 
a standard position located by the presupposable maxi- ^ j, ^^^^ ^^^^ 
mum Aickness of the slide glass 73« •nd usua^ wver pj^ the position in nO. 20B) and the correction coeffi- 
glass 73* below the focus position 143 and 145, 146 imd J. ^j, ^ ^^^^ memorized in the 
147 dwote such position s^^^^ 15 ram 52. TOs can be done to each objective in case the 
'''f"?/*^ ?J.SJ?TJSk^^v 3^ objectiveisswitched.Thus.aftertheconectioncoefri. 

I?cwf^ L^r^^^^ ^ ^« ^ ^« photographing 

position sensor 147, If the stage onvmg device 72 is ict i.vii* <»nrr^ i» Vn fiUer unit 8i floerture 

stopped, the suge 73 wiU be stopped in the standard ^^'^ f^l'^l^l^^ 
position 144 and, even ifthe thickness ofthe cover glass iq f°Pj7; ^♦^^^^^^^ 
73* and slide glass 73a fluctuates, the position ofthe j^T* J"!"**? ? 
6tage73togivc the actual focus position will be always background data mput operation «^/he chopper 85 
above the standard position 144. When the stage 73 is ^» be expelled out of the light patii (to be m tiic poa- 
brought to the upper limit position 141 or lower limit tion shown m FIG. 2QQ, When the background data 
position 142, the sensor 145 or 146 wiU detect it and stop 25 »P"^ sequence is earned out as m the above, the image 
the focusing driving device 72 and, in the case of auto- data of the sample image obtained m the case of auto- 
matic focusing, preferably simultaneously out-of-focus matic focusing to be made hereafter wfll be calculated 
will be able to be indicated. Thus, as soon as the sttge 73 and processed by ti» correction coefficients memcmzed 
is brought to the standard position 144, the beam splitter as background data and automatic fociising of a higher 
16 (FIGS. 1 and 2) will be switched to form a light path Precision will become possible, 
to the image pickup device 16. Also, on the basis of the Now, the automatic focusing operation in the case of 
objective data, the aperture ptop 77 and field stop 79 the objective SPLAN of lOx shall be explained with 
will be adjusted to be of optimum stop diameters by the reference to the flow chart in FIG. 24. STEP (1). First 
respective controlling driving devices 76 and 78 and . of all, the conditions of the optical system for automatic 
further the light adjusting device 82 for the light source 35 focusing are set. When the switch button 99 on the 
83 and the switching driving device 80 for the ND-filter operating panel 86 b pushed, by the CPU 51, whatever 
unit 81 will be controlled to obtain an optimum light light path may be selected at that time, the states of the 
amount for the image pickup device 61. At the same respective beam splitters will be memorized in the 
time, the driving device 66 will be controlled so as to ram 52 and the beam splitter 16 (FIG. 1) will be 
insert the photographing eyepiece of a magnification of ^ driven by tiie light path switching driving device to 
5 times mtb the light path. By the way, the reason why form ^ light patii to the image pickup device 61. STEP 
the photographing eyepiece 67 to be inserted into the (2) Also, the stop values ofthe aperture stop 77 and field 
light path should has the magnification of 5 times is to ^^^p 79^ tj,e switched state of the ND-ftiter unit 81 and 
coordinate the resolving power of the projected image ^^le adjusted light state of the light source 83 then wUl 
to be formed on the linage pickup devipe 61 and the ^5 ^ respectively memorized in the RAM 52 and. as done 
resolving power of the image pickup device itself. The ^j^^ ^ background data input, the aperture 
rcsolvmg power Ax of the photographmg eyepiece is ^^^p j-^j^j ^^^p NO-fiUer unit 81 and Ught source 
represented by 83 will be respectively so set that the projected image 

on the image pick lip device 61 may be optimum. That 

Ax » AZ X N>4 B 50 is to say, according to the objective inserted in the light 

path on the ttasis of the objective data table 100, the stop 
. X ff^dr.ihi diameter of the aperture stop 77 so as to be a stop diame- 

* " 2NA^ ^ ^ ter (of 100% on the pupil diameter) obtained when 

K2= I in the formula (2), the stop diameter of the field 
In the case of the S-times magnification system, if NA 55 stop 79 so as to be a stop diameter (in external contact 
on the rear side of the objective is generally made p;04, with the visual field) obtained when Kl«i in the for- 
NA=:0.008 on the image side of the 5-times magnifica- mula (1) and the ND-filter unit 81 and light source 83 so 
tion system. If X=:0.S, ^en Ax«31.2S (^m). As the as to be of such value in which the coefficient of 0.707 
pitch ofthe arrangement of the respective sensors form- • 
ing the image pickup device 61 used here is 28 fim, an 60 
image data resolving power sufficient for the projected t»o.7a7x2^l 
image by the 5-times magnification system wUl be able 

to be obtained. Thus, after the photographing eyepiece of the image surface illumination obtained from the 
67 is switched to be of a ma^ification of 5 times, an formula (4) is made 1 will be respectively calculated by 
electric charge accumulating time of the image pickup 65 the CPU 51 and arithmetic unit 55 and set by the respec- 
device adapted to effectively use the dynamic range of tivc driving devices and light adjusting circuit. STEP 
the image pickup device 61 will be calculated from the (3) Further in order to elevate the resolving power of 
objective data and will be fed as control data to the the projected image for the image pickup device 61, the 
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photographing eyepiece 67 will be switched to be of a 
magnification of 5 times. STEP (4) After the above 
setting, when the CPU 51 confirms it. STEP (5) the 
pupil dividing chopper 85 will be moved to the first 
pupil dividing position (FIG. 20A} by the chopper driv- 
ing device 84 and, at the same time, STE P (6) the posi- 
tion of the stage 73 will be detected. STEP (7) When the 
stage 73 is above the standard position 144, STEP (8) 
the image data in the first pupil dividing position will be 
put into the CPU 51 from the image pickup device 61 
and, by the CPU 51, these image data will be calculated 
and processed with the correction coefTicients memo- 
rized as the background data in the RAM 52 to obtain 
(a, this will be memorized in the RAM 52 and STEP (9) 
the contrast value will be calculated. Here, the contrast 
value will be calculated as follows, for example, by 
FIG. 25. If the sensor of 512 bits form the image pickup 
device 61 is divided into five sections a, b» c, d and e, 
f(x) is made the x th bit signal and x is calculated at 
intervals of 4 bits, the contrast C will be represented by 20 



10 
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C=2lAx)-y(x + 5)l,(jf = 4ff) 



(8) 



This will be to calculate the absolute value of the differ- 
ence of the signals of the sensors in the positions sepa- 
rated respectively by 5 bits. Therefore, the contrast Ca 
of the section a will be 



Ca = Ulx) ~Ax + 5)|. (JC = 4n) 



- !y(64)-yi69)| + |y(68)-y(73)l + ...+ IA1M)-;^189)|. 

In the same manner, the contrasts of the respective 
sections will be calculated to obtain the entire contrast 
value. STEP (10) When the thus obtained contrast 
value is below a preset threshold value and in case the 
stage 73 is below the standard position 144, STEP (11) 



background data in the RAM 52 to obtain f^, f/t previ- 
ously memorized in the RAM 52 will be read out, STEP 
(20) the correlative calculation shown in the formula (7) 
will be performed by the arithmetic unit 55 to determine 
d (phase difference) giving the minimum value of R(d) 
and the amount and direction of the movement of the 
stage 73 will be determined on the basis of this phase 
difference 6' and STEP (21) the stage 73 will be moved 
by the stage driving device 72. However, when the 
stage 73 reaches to the upper or lower limit positions by 
the calculation result, the operation will be interrupted 
and out-of-focus will be indicated. STEP (22) Then the 
pupil dividing chopper 85 will be again driven, the 
image data (a and ffi respectively in the first pupil divid- 
mg position and second pupil dividing position will be 
calculated to determine 8' giving the minimum value of 
R(8) by STEP (23) the correlative calculation and the 
correlative calculation will be repeated until 6' becomes 
0, STEP (24) When 8' becomes 0, infocus will be indi- 
cated on the operation indicating device 64. STEP (25) 
After in-focus or out-of*focus is thus indicated on the 
operation indicating device, on the basis of the data 
memorized in the RAM 52 at the beginning of the auto- 
matic focusing operation, STEPS (26, 27 and 28) the 
respective optical system devices will be returned to the 
states as of before the automatic focusing. That is to say, 
the pupil dividing chopper 85 will be retreated out of 
the light path (FIG. 20C), the photographing eyepiece 
67 will be switched to be of the initial magnification and 
the aperture stop 77, field stop 79, ND-filter unit and 
light source 83 will be respectively returned to the 
initial controlled and switched states. Further, the beam 
splitter 16 will be inserted into the light path to form the 
3 J light path of the photographing system. Thus the auto- 
matic focusing operation will be completed. 
I claim: 

1. A microscope which includes a field stop, an aper- 
ture stop, means for producing a light, a plurality of 
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30 



.« . . posiuon 1^, o 1 n.r vix; condenser lens means for condensing the light emitted 

the stage 73 will be moved to the st^^d position 144 « ^^^^ ^gj,^ producing means source and capable of 



by the stage driving device 72, STEP (12) again the 
image data in the first pupil dividing position will be 
calculated and processed and will be memorized in t^e 



being selectively inserted into a light path, a focusing 

stage, a revolver, and a plurality of objectives with 

n A\M J o'TOTi *v * * i n v i magnifications different from each another attached to 

^A^iTtl^fl^r. ^ i!.w 45 th^evolver, and which is provided with an automatic 

ciliated. STEP (14) Here, if the contrast value is below *=> .„„ j.Ji„. -„_,„,:.,•„„. 

the threshold value STEP (15) Uie.stage 73 will be '^drfn'pm meTK^^^^^^ data relating to the 

moved upward by 100 /tm (which is changed m re- * Kz: "! • "^T^lf It. 6 « * ^. 

sponse to the focal depth of {he objective to be used). magnification and kimis of the objectives; 

STEPS (16 and 17) After it is confirmed that the posU ^^^^^ "^^^ connected to said data mput means 

tion at that time of the stage 73 is not the upper limit 50 for memonzmg said data relating to a plurality of 



position 141, STEP (12) the image dau in the first pupil 
position will be again calculated and processed and will 
be memorized in the RAM 52, the contrast value will be 
calculated and this operation will be repeated until the 
contrast value becomes higher than the threshold value 55 
but, when the stage 73 reaches the upper limit position 
141 in the course, STEP (18) it will be detected by the 
sensor 145, thereby the above mentioned operation will 
be interrupted and further out-of-focus will be indicated 
on the operation indicating device 64. STEP (10) When CO 
the contrast value is higher than the threshold value, 
STEP (19) the pupil dividing chopper 85 will be moved 
to the second pupil dividing position (FIG. 20B) by the 
chopper driving device 84 and the image data in that 
position will be put into the CPU 51 from the image 65 
pickup device 61 and, by the CPU 51 and arithmetic 
unit 55, these image data will be calculated and pro- 
cessed with the correction coefficients memorized as 



objectives input by said data input means; 
first driving controlling means coupled to said mem- 
ory means, for controlling at least one of adjust- 
ment of the light producing means, field stop, aper- 
ture stop, switching of a condenser lens, movement 
of a stager switching of a light path, while 
referring to data read out relating to a selected 
objective, which is selected to be used, so as to be 
able to perform optimum focusing for said selected 
objective; 

unage pickup means, receiving a projected image 
formed by said selected objective, for focusing said 
image, 

second driving controlling means, connected to said 
image pickup means and said memory means for 
driving said image pickup means, and 

a central processing unit, coupled to said second driv- 
ing controlling means. 
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2. A microscope according to claim 1, in which said 
image pickup means is a CCD element including a plu- 
rality of picture elements, and wherein said second 
driving controlling means includes clock driving con- 
trol means for driving said CCD element to provide an S 
optimum output for the use of a dynamic range in the 
amount of light. 

3. A microscope according to claim 1 further com- 
prising operating means for performing manual adjust- 
ment for an illuminating condition by at least one of said 10 
field stop, aperture stop and switching of the condenser 
lens in accordance with a preference of an observer, to 
correct the illuminating condition on a sample deter- 
mined as automatic optimum values, and means for 
memorizing the result of the adjustment by correcting IS 
coefficients to the automatic optimum values already 
determined, the illuminating condition being returned 

to a manually adjusted condition after the focusing has 
been completed. 

4. A microscope according to claim 3, in which said 20 
correcting coeflicients are used as they are even when 
the objective selected to be used is changed, in order to 
enable manual correction of an illuminating condition 
of the microscope using other objectives. 

5. A microscope according to claim 3 further com- 25 
prising means for returning said correcting coefficients 

to a standard value. 

6. A microscope according to claim 3 further com- 
prising sensor means for detecting positions of said stage 
which are different from each other, a standard position 30 
of said stage being set apart by a predetermined a dis- 
tance from a theoretical in-focus position of the objec- 
tive in a direction of departing from said objective, the 
stage being moved to said standard position when oper- 
ating instructions for automatically focusing are issued 35 
by said central processing unit judging by comparison 
between the stage position value and the standard posi- 
tion value, and when said stage is in a position departing 
from said standard position in the direction of departing 
from said objective, an operation for focusing being 40 
carried out when said stage reaches said standard posi- 
tion, and said operation being repeated while moving 
stepwise said stage by a predetermined distance until an 
in-focus state is obtained. 

7. A microscope according to claim 6, in which said 45 
operation for focusing to be performed on the basis of 
said image data is carried out on the basis of a calculated 



contrast value in the first stage and is carried out on the 
basis of a correlating calculation in the second stage 
wherein a predetermined contrast value has be ob- 
tained. 

8. A microscope according to claim 6, in which the 
predetermined distance of said stage to be moved on the 
basis of said operation for focusing corr^ponds to a 
focal depth of an objective selected to use. 

9. A microscope according to claim 6, in which an 
upper limit position and lower limit position are pro- 
vided \yithin a range of the movement of said stage so as 
to sandwich said standard position therebetween, and at 
least one of said stage and an indicating device is con- 
trolled when said upper limit position or lower limit 
position is detected by said sensors. 

10. A microscope according to claim 1 further com- 
prising a plurality of photographing eyepieces inserted 
selectively in the light path, each photographing eye- 
piece having a predetermined magnification being capa- 
ble of being inserted into the light path to increase the 
resolving power of a sample image to be projected on 
said image pickup device when an automatically focus- 
ing is to be performed. 

11. A microscope according to claim 1 wherein said 
first driving controlling means controls the adjustment 
of the light producing means, field stop, aperture stop, 
the switching of the condenser lens and the like while 
referring to said data read out on the objective selected 
for at least one of observation and photographing. 

12. A microscope according to claim 1 further com- 
prising correcting means for correcting a resulting un- 
evenness of illumination on said image pickup means, 
which unevenness results from optical strain due to the 
optical system through the illuminating sytstem to the 
image pickup device, and from interelement character- 
istics of the image pickup device itself. 

13. A microscope according to claim 1 in which said 
correcting means comprises program execution means 
for preparing correction data and said memory means 
for memorizing the output value of said program execu- 
tion means with respect to each objective before a sam- 
ple is observed by the microscope, and is also for cor- 
recting an output for focusing through the objective 
corresponding to the memorized value when the sample 
is to be observed by the microscope. 
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